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Phase 3 Selections 



Webinar Operations 

• All participants have been automatically muted. 

• If you have a question during the presentation, please type it into the 
Question panel on the right side of your computer screen, so we can read it 
out loud at the end. 

• Please check the RACEE website mid-February for a link to the recording and 
transcription of this webinar. 

 http://energy.gov/eere/racee-competition-peer-exchange-network  

• DOE plans to collect information for announcement on the next Peer 
Network call. 

• This can include useful information on funding and project ideas and opportunities 

• Email your input to Fletcher.Souba@ee.doe.gov for future webinars. 
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Welcome to the RACEE Peer Network 

• The RACEE Peer Exchange Network is intended to provide a fundamental 
benefit to the 64 communities that pledged to reduce per capita energy usage 
by 15% by 2020. 
 

• It will consist of three components: 
• RACEE website 
• Monthly technical webinars 
• In-person meetings 

• For, example, the RACEE Competition Summit at end of RACEE Phase 3 
• For more details, see the RACEE Website: 
http://energy.gov/eere/racee-competition-peer-exchange-network  
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RACEE Peer Exchange 

 
• The goal of the network is to empower Alaskan communities and native 

Alaskan villages to develop effective tools to advance the use of reliable, 
affordable, and energy efficient solutions that are replicable throughout 
Alaska and other Arctic regions. 
 

• The Department will leverage the existing convening power of the AEA and 
other regional energy efficiency organizations to form the Peer Exchange 
Network to build a community of energy efficiency information sharing and 
action by peer exchange through webinars, and events. 
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Future Webinar Topics 

• Level 2 building audits & benchmarking (Part II) 

• Community Experiences with Air Source Heat Pumps:  

• Indoor Air Quality Issues and How to Avoid Problems 

• Biomass Heat Recovery Systems 

• Water/sanitation efficiency in Alaska Communities 

• Heat Recovery Systems and Benefits 

• Diesel Part 1- Efficiency 

• Diesel Part 2 - Transition from 2-stroke to 4-stroke Engines 

• Line Loss Mitigation 

• AKEnergySmart - More about Renewable Energy in Alaska 
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Jim Fowler, PE, CEM, CEA, CBCP, GBE 
Principal 
Lee Bolling, PE, CEM, CEA 
Mechanical Engineer 

Efficiency – Your First Tool to Reduce 
Energy Costs  

Part 1 



Energy Efficiency First 

PART 1 – Today 
- Overall Energy Efficiency Process 
- Why Efficiency First 

- Potential savings  
- Compared to… 

- The Steps…how to… 
- Portfolio Analysis, benchmarking, baselines 
- Strategy 
- Project Development 
 

PART 2 – Next month: 
- The Steps…how to…continued… 

- Financing 
- Construction 
- Measurement and Verification 
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15% reduction 
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Energy Efficiency First 

Why? 
How much will it cost? 
How much can I save? 

What happens if I do nothing? 



Energy Efficiency First 
Efficiency Curve 
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Energy Efficiency First 

Kwethluk  
188 residences, 25 commercial buildings: 

ENERGY COSTS 

 

Average homeowner electric cost  $     1,214 

Average homeowner fuel oil cost $     4,062 

Total residential electric costs   $ 228,232 

Total residential fuel oil costs   $ 763,656 

Total Residential energy costs   $ 991,888 

 

Total non-residential energy cost $ 515,816 

  

COMMUNITY-WIDE ENERGY COST $1,507,704 



Energy Efficiency First 

- Setback thermostats in every building 
- Air sealing every building 
- LED lighting throughout entire 

community 
- Attic insulation up to R-60 

 

Kwethluk  
188 residences, 25 commercial buildings: 



Energy Efficiency First 

Kwethluk, Potential Savings  
188 residences, 25 commercial buildings: 

Savings breakout: 

LED’s,  $39,679 

Programmable thermostats,  $62,191 

Attic insulation to R-60,   $27,539 

Air-seal every building:  $63,843 

 

Total Community-Wide Upgrade Costs,  $764,805 

 

Residential: 

Total Savings  $96,744/year 

Average homeowner saves $515/year 

Average residential upgrade cost $2,038 

Payback in 4 years 

 

Non-residential: 

Total Savings $96,508/year 

Average building savings $3,860/year 

Average building upgrade cost $15,265 

Payback  in 4 years 
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Energy Efficiency First 

Do Nothing Case  
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Average Residential Cash Outlay 
Do Nothing Implement EEM's
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Non-Residential Cash Outlay 
Do Nothing Implement EEM's



Energy Efficiency First 

Do Nothing Case  
 

$6,253 thrown away 
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Average Residential Cash Outlay 
Do Nothing Implement EEM's
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Non-Residential Cash Outlay 
Do Nothing Implement EEM's

$46,881 thrown away 

12 years later… 



Energy Efficiency First 

The Steps    
 



Energy Efficiency First 

Inventory and Baseline    
 

1. Building Inventory 
- Name of building 
- Address 
- Size (square feet of conditioned space) 
- Use and Occupancy 
- Electric meters/accounts  

2. Establish a Baseline 
- 2 years (ideally, 3 years) of electric consumption  

- Sum of all electric meters if more than 1 
- 2 years (ideally, 3 years) of fuel oil (or natural gas) consumption 
- Use spreadsheet, ARIS or EPA Portfolio Manager  



Energy Efficiency First 

Inventory and Baseline    
 



Energy Efficiency First 

3. Benchmarking 
- Compare to other buildings in community 
- Compare to other similar use and occupancy buildings in the region 
- Compare to similar use and occupancy, use Heating Degree Days (HDD’s) 
- Energy Utilization Index (EUI) and Energy Cost Index (ECI) 
- ECI not valuable across regions due to variations in cost 

4. Portfolio Analysis 
- Look at cost AND efficiency 
- Include political, financial and other considerations 
- Informs decisions regarding energy audits and deeper  

assessments (including maintenance, capital expenses, etc.) 
- Leads directly into Strategy 

Benchmark & Portfolio Analysis    
 



Energy Efficiency First 

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0

Nome City Hall & Sr. Center

Quinhagak Admin/Comm Center

Yakutat Courthouse

Yakutat City Hall

Unalaska Library

Unalaska Community Center

Barrow Shipping & Receiving Bldg

Office/Library/Museum/Comm Center - EUI's and HDD's 

HDD's Heating EUI Electric EUI

Benchmark & Portfolio Analysis    
 



Energy Efficiency First 
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Energy Efficiency First 
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Energy Efficiency First 

Strategy 
& 

Planning 

Energy  

Audits 

Maintenance 
& Capital 
Expenses 

Benchmark, 
Baseline and 

Portfolio 
Analysis 

Community 
Goals 

Financing 
Considerations Owner’s 

Goals 



Lee Bolling, PE, CEM, CEA 
Mechanical Engineer 

Energy Audits 



Coffman Engineers 

Alternative Energy & Sustainability 

Civil  

Commissioning 

Electrical 

Fire Protection 

Mechanical 

Structural 

Survey 

Project Management 

Corrosion Control 

Pipeline Integrity Management 

Commissioning and Energy Efficiency Group 

• Certified Commissioning Professionals (CCP) 

• Certified Energy Auditors (CEA) 

• Certified Energy Managers (CEM) 

• Lighting Certified Professionals (LC) 

• Certified Lighting Energy Professionals (CLEP) 

• Leadership in Energy and Environmental Design Accredited 

Professionals (LEED AP) 

• Certified Management & Verification Professionals (CMVP) 

• Building Energy Modeling Professional (BEMP) 



What is your goal? 



All about  
the Benjamins 

What is your goal? 



All about  
the Benjamins 

Tenants are 
number one 

What is your goal? 



All about  
the Benjamins 

Long-term 
Spaceship 

Tenants are 
number one 

What is your goal? 



All about  
the Benjamins Just 

STOKED!!! 

Long-term 
Spaceship 

Tenants are 
number one 

What is your goal? 



Client’s Goal 
Level 1  

Energy Audit 

• Walk Through Audit 
• “Low Hanging Fruit”  
• Lowest Cost Audit 

 



Client’s Goal 
Level 1  

Energy Audit 
Action Goal!!! 

• Walk Through Audit 
• “Low Hanging Fruit”  
• Lowest Cost Audit 

 



Client’s Goal 
Level 1  

Energy Audit 
Action Goal!!! 

Level 2 

• In-Depth Site Visit 
• Energy Engineering Analysis 
• Cost Estimating 

 



Client’s Goal 
Level 1  

Energy Audit 
Action Goal!!! 

Level 2 

Level 3 
• Detailed Analysis of Capital Improvements 
• Computer Modeling 
• Refined Cost Estimate 
• Most Time Intensive Audit 



Client’s Goal 
Level 1  

Energy Audit 
Action Goal!!! 

Retro-Commissioning 

Level 2 

Level 3 

• Optimizing a Building 
• “Tune-up”  
• For Buildings with more complex 

controls or larger mechanical 
equipment. 
 
 



Break it down… 

Name:  Building X 
Where:  Fairbanks 
Age:  25 years old 
Size:  50,000 SF 
 
Electricity:  $153,000 /yr 
Heating Oil:    $72,000 /yr 
Grand Total: $225,000 /yr 
 
ECI: $4.50/SF  

Server Rm AC,  $6,000  

Server Rm,  $18,000  

Vent. Fans,  $18,000  

Pumps & Aux.,  $11,000  

Exterior Lights,  $4,000  

[CATEGORY NAME],  
[VALUE] 

 Interior Area Lights,  
$55,000  

Space Heat,  $64,000  

Snow Melt Heat,  
$7,000  

Hot Water,  $1,000  





Top Five Low Hanging Fruit: 

1. Controls Adjustments in simple buildings (turn equipment down or off, 
especially lights and thermostats and seasonal items, like boilers) 

2. LED Lighting 

3. Weatherization (especially crack filling, etc.) 

4. ECM motors and self adjusting VFDs on pumps 

5. Excess outside air (Fans running unnecessarily, Dampers stuck open) 

 
 



Client’s Goal 
Energy 
Audit Action Goal!!! 

Project 
Development 

• Create Scope of Work 
• Obtain Design/Engineering Costs 
• Refining Contractor Costs 
• Economies of Scale 
• Financing 



Hurdles… 

It’s an investment 
(Internal Rate of Return) 

(Net Present Value) 

Waiting for someone 
else to pay for it 

Pay for 
waste 

Pay for 
improvement 



Lee Bolling, PE, CEM, CEA 
Mechanical Engineer 

Questions? 
Jim Fowler, PE, CEM, CEA, CBCP, GBE 
Principal 


